Inhibitors of p38 mitogen-activated protein kinase enhance proliferation of mouse neural stem cells.
The p38 mitogen-activated protein kinase (MAPK) is induced in response to environmental stress. Although p38 MAPK has been implicated in diverse cellular processes, including cell proliferation, differentiation, and survival of differentiated cells in the central nervous system (CNS), the expression profile and roles of p38 MAPK in the developing brain remain largely unknown. In the present study, we demonstrate that p38 MAPK is expressed predominantly in nestin-positive cells in the cerebral cortex in embryonic day 10 (E10) brain and that expression of the protein decreases gradually during development. To investigate the roles of p38 MAPK in the embryonic brain, two selective p38 MAPK inhibitors, SB202190 and SB203580, were added to the primary neuronal cultures from E10-E14 brains. After 7 days of exposure to these inhibitors, but not SB202474, a negative analog of SB203580, numerous large neurospheres were present. MAPK inhibitors also selectively increased the growth rate of neural stem cells (NSCs) purified from secondary neurospheres and the number of bromodeoxyuridine-positive NSCs. Thus, p38 MAPK inhibitors are potent stimulators of NSC proliferation, and p38 MAPK may be an intrinsic negative regulator of NSC proliferation during early brain development.